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Abstract 
The Engineering Graphic Course (KF1173) is the faculty’s mandatory course in the Faculty of Engineering in Universiti 
Kebangsaaan Malaysia (UKM) that must be taken by all first year students. The Outcome-based Education (OBE) has been 
implemented in this course during the second semester in the 2005/2006 session and is evaluated based on the Program 
Outcomes (PO). The Course Outcomes (CO) of this course is proposed to embrace the selected POs. In order to achieve the POs, 
the course is comprised with laboratory work (computer software application of AutoCAD), projects according to respective 
departments and examinations (quizzes, mid-terms, and final examination). In this course, the COs under the cognitive main 
domain can be assessed by Multi-choice Questions (MCQ). Hence, this paper presents the analysis of Multiple-Choice Questions 
(MCQ) of final examination paper to evaluate student competency and their fundamental knowledge by introducing the level of 
difficulty for every question considered as difficult, intermediate or simple questions. 
© 2011 Published by Elsevier Ltd. Selection and/or peer reviewed under responsibility of the UKM Teaching and Learning 
Congress 2011. 
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1. Introduction 
The evaluation of program outcomes (PO) can be conducted in a variety of method and means. The most well-
known approach is to use the conventional method i.e. examinations/quizzes. For this course, the examination-
method is applied to evaluate PO1, PO2 and PO12. The exam consists of Multiple-Choice Questions (MCQ) and 
subjective questions. The MCQs consist of a few possible answers where only one is correct while the rest are 
incorrect. To ensure the quality and success of the grading process, the structural sentence and grammar in the MCQ 
are taken into account whilst addressing the questions’ contents. 
This paper will present the analysis of Multiple-Choice Questions answered by 364 correspondents, i.e. the 
students of KF1173 course for the 2005/2006 session. The objective of this paper is to observe and evaluate the level 
of difficulty for every question whether they are difficult, intermediate or simple in order to achieve the course 
outcomes.  
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2. Synopsis of Course Outcomes and Assessment  
The Course Outcomes (CO) for this course is to fulfil the Program Outcomes (PO) which are PO1- The ability to 
acquire and apply the fundamental knowledge of engineering; PO2- The ability to communicate effectively, not only 
between engineers and architects, but also the public in general; PO3- Possess thorough technical skills in their 
respective areas of specialization; PO5- Able to use systematically approach towards design and evaluate the 
operational performance; PO8- Able to recognise the requirements to undergo continuous learning and possess the 
capacity to do so; PO12- Able to conduct the techniques, skills and modern tools in the engineering practice. The 
Program Outcomes for this course are shown in Table 1.  
Table 1. Program Outcomes for Course KF1173 
Course
Program Outcomes – PO 
1 2 3 4 5 6 7 8 9 10 11 12 
KF1173 2 2 1 
N/
A
1
N/
A
N/
A 1
N/
A
N/
A
N/
A 2
1 = Fulfils PO without formal assessment   
2 = Partially fulfils PO with formal assessment   
3 = Fulfils entire PO with formal assessment 
The course is divided into two sessions in order to fulfil the Course Outcomes. In the first session, students are 
exposed to the basic methodology of traditional and latest designs; and the basic principles of graphical engineering 
(Bertoline & Wiebe 2005, Dix & Riley 2005, Giesecke et al 2002, Lamit et al. 1997, Yarwood 2004). It starts from 
the first week until the ninth week. The learning takes place during lectures (week 1- week 9) and creating the 
drawings manually and by using computer software, AutoCAD (week 9). In the second session, the students are 
divided according to their respective departments in order to be introduced to the standards of engineering drawings 
especially in Civil, Electrical, Chemical and Mechanical Engineering (Table 3). This session involves lectures and 
also projects based on the fields of the departments. Table 2 shows lesson arrangements for this course. 
The course’s evaluation is based on the final examination (40%), mid-semester examination (20%), assignments 
(10%) and projects according to departments (30%). The final examination contains Multiple-Choice Questions 
(MCQ) and subjective questions. MCQ contributes to 50% of the overall score of the final examination. Course/ 
Lesson outcomes evaluated based on the MCQ is shown in Table2. Table 3 shows the method of teaching and 
assessment to achieve the course outcomes. 
Table 2. Matric outcomes of course/ program 
No Course Outcome (CO) 
P
O
1 
P
O
2 
P
O
3 
P
O
4 
P
O
5 
P
O
6 
P
O
7 
P
O
8 
P
O
9 
P
O
10
 
P
O
11
 
P
O
12
 
1. Understand graphics as the basic 
communication and methodology of the 
design process. 
 2 1  1   1    2 
2. Understand the standards and common 
cases as well as dimensioning methods 
and tolerance in technical drawings 
development.
 2   1   1    2 
3. Understand the geometries of the 
development of design projects. 
2 2           
4. Understand the displaying techniques for 
graphical communication in design 
process.
2 2      1    2 
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5. Able to develop multi-aspect sketches, 
additional and sectional views. 
2 2   1   1    2 
Table 3. Method of teaching and assesment  
No Course Outcome (CO) Method of Teaching Assesment 
1. Understand graphics as the basic 
communication and methodology of the 
design process. 
Lecture Final exam 
2. Understand the standards and common 
cases as well as dimensioning methods 
and tolerance in technical drawings 
development.
Lecture Final exam 
3. Understand the geometries of the 
development of design projects. 
Lecture Final exam, lab 
assignment 
4. Understand the displaying techniques for 
graphical communication in design 
process.
Lecture Final exam, lab 
assignment 
5. Able to develop multi-aspect sketches, 
additional and sectional views. 
Lecture, 
demonstration at CAD 
Lab 
Final exam, lab 
assignment 
3. Analysis of MCQ 
In this course, the final examination contains 50 MCQs and 2 subjective questions. The MCQs carry 50% marks 
from the overall score of the examination. From the 50 questions, 32 of them are questions with common multiple 
answers where only one out of five answers (A, B, C, D and E) is correct while questions 33 to 50 contains multiple 
choices where there are possibly more than one  correct and the alternative answers are;  
A) I only 
B) I and II 
C) II and III 
D) I, II and III 
E) None of the above
Table 4, Table 5 and Table 6 show list of complex, intermediate and easy questions. The analysis of MCQs are 
made based on these assumptions: 
x Easy: more than 75% students will answer correctly. 
x Intermediate: 50% to 75% students will answer correctly. 
x Complex: less than 50% students will answer correctly. 
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Table 4. List of easy questions 
Question
Categories 
Question
Numbers 
Students Who 
Answered 
Correctly 
Percentage
Easy 
q10 337 92.8 
q26 321 88.4 
q47 302 83.2 
q24 285 78.5 
q6 274 75.5 
From Table 4, it is found that only five questions are categorised as easy questions. Among them are questions 
q10 and q26 which showed to be answered correctly by 92.8% and 88.4% of students respectively. These questions 
are considered easy because the their contents are straight forward and the answers are simple.  
q10. A circle will appear on an isometric drawing as a(n) __________ . 
A)  ellipse 
B)  cycloid 
C) circle 
D) parabola 
E) hyperbola 
q26 Which of the following pairs of orthographic views both show the height dimension? 
A) left side and front 
B) top and front 
C) top and rear 
D) bottom and right side 
E) top and right side 
Table 5.  List of intermediate questions 
Question
Categories 
Question
Numbers 
Students Who 
Answered 
Correctly 
Percentage
Intermediate 
q13 271 74.7 
q3 26 73.8 
q44 258 71.1 
q18 256 70.5 
q4 252 69.4 
q12 246 67.8 
q1 243 66.9 
q36 236 65 
q28 214 59 
q45 207 57 
q30 206 56.7 
q11 194 53.4 
q49 189 52.1 
13 questions are categorised as intermediate as shown in Table 5.  Easier intermediate questions like q13 are 
shown below. The question requires the ability to visualize and imagine.  With 74.7% of the students managed to 
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answer it correctly, this shows that most students posses the ability to do so. The question demonstrates the student 
ability to develop multi-aspect sketches, additional and sectional views.    
q13 The top view for Figure 2 is: 
   E) None of the  above 
Table 6. List of complex questions 
Question
Categories 
Question
Numbers 
Students Who 
Answered Correctly
Percentage
Complex
q20 171 47.1 
q35 168 46.3 
q21 166 45.7 
q40 165 45.5 
q9 162 44.6 
q5 152 41.9 
q29 151 41.6 
q17 137 37.7 
q50 136 37.5 
q2 135 37.2 
q14 130 35.8 
q48 127 35 
q43 119 32.8 
q8 114 31.4 
q22 112 30.9 
q27 112 30.9 
q7 93 25.6 
q46 78 21.5 
q33 76 20.9 
q25 66 18.2 
q39 65 17.9 
q15 60 16.5 
q32 55 15.2 
q41 55 15.2 
q37 54 14.9 
Figure 2 
A)  B) C) D) 
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q16 50 13.8 
q23 50 13.8 
q34 42 11.6 
q38 37 10.2 
q19 37 10.2 
q42 7 1.9 
Table 6 depicts that most of the MCQs in the final examination paper of this course for this session are difficult 
questions (i.e. 32 questions). This proves that 64% of questions answered by students are complex or difficult. 
Question q42 is the most difficult question of all with only 1.9% (7 students) managed to answer it correctly. This is 
followed by questions q38 and q19 with 10.2% (37 students) answered correctly. Questions q42 and q19 are shown 
below:
q42. Technical sketching is 
I. only appropriate for fine detail work near the conclusion of the design process. 
II. only appropriate for capturing simplified conceptions of the design very early in the design process. 
III. an important tool for quickly and efficiently communicating design ideas. 
The answer for question q42 is E) None of the above. For question q42, majority (67%) answered C which is C) 
II and III. This sort of questions requires students to choose more than one correct answer which can be tricky and 
tough. It needs the students to be confident and be sure with which answer is correct.
q19. When a cutting plane is located in a view: 
A) all other views are shown with a segment removed 
B) only the view where the cutting plane arrows is pointing is sectioned 
C) an adjacent view is sectioned 
D) none of the adjacent views are sectioned 
E) none of the above
The answer for question q19 is C) an adjacent view is sectioned. For q19, the majority (81%) answered B) only 
the view where the cutting plane arrows is pointing is sectioned. It is found that this question is hard to understand 
by students and all the choice of answers are quite similar to one another or confusing, especially the answer B. 
4. Conclusion 
As a conclusion, it is found that 64% MCQs in the final examination of the 2005/2006 session for this course are 
categorised as complex/ difficult while the rest are intermediate and easy questions. The method of evaluation using 
MCQs showed that students’ Program-Outcomes (PO) for PO1, PO2 and PO12 are only ordinary. However, MCQ 
is not a suitable medium of evaluating the students’ ability to synthesise and their soft skills. Such ability can be 
yielded through subjective questions where students may be asked to explain, sketch and give opinions or 
justifications.  
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